Gender inequities place women at an increased risk for HIV acquisition, and this association may particularly disenfranchize young pregnant women. Intimate partner violence (IPV) and food insecurity may contribute to gender differences in power, thereby influencing HIV disparities between women and men. Factors influencing gender disparities in HIV are unique and countryspecific within sub-Saharan Africa, yet these factors are understudied among women in Liberia. This paper sought to examine the unique contributions and intersections of intimate partner violence (IPV) and food insecurity with HIV-related risk factors among young pregnant women in Liberia. Between March 2016 and August 2016, cross-sectional data collected from 195 women aged 18-30, residing in Monrovia, Liberia who were receiving prenatal services were used to examine the independent and interaction effects of IPV and food insecurity on HIV-related risk factors (i.e., sexual partner concurrency, economically-motivated relationships). IPV (31.3%) and food insecurity (47.7%) were prevalent. Young women who experience IPV are more likely to report food insecurity (p < 0.05). Young women who experienced IPV and food insecurity were more likely to start a new relationship for economic support (ps < 0.05). Young women who experience IPV and food insecurity were more likely to report engaging in transactional sex (ps < 0.05). There were no significant interaction effects between IPV and food insecurity (ps > 0.05). IPV and food insecurity each uniquely heighten young Liberian women's vulnerability to HIV. Intervention and policy efforts are need to promote and empower women's sexual health through integrated sexual and reproductive health services, and reduce IPV and food insecurity among pregnant Liberian women.
Introduction
Women in sub-Saharan Africa experience the greatest burden of the HIV/AIDS epidemic (UNAIDS, 2016) . Recent research suggest that gender inequities influencing women's HIV vulnerability are country-specific (Sia et al., 2016) , yet some sub-Saharan countries have received little attention in HIV prevention research. Liberia has received little attention in HIV prevention and further research is warranted. The HIV prevalence is 1.5 times higher among women than men and young Liberian women (aged 15-24) are three times more likely to be infected with HIV than young men (Kiazolu, Cooper, Jones, Garbo, & Kiazolu, 2016) . Young pregnant women, one of the largest subpopulations in Liberia, have increased risk for morbidity and mortality because of HIV/AIDS (Loaiza & Liang, 2013) and mother-to-child transmission accounts for more than 90% of new infections among children.
Intimate partner violence (IPV) and food security are possible gender inequities placing young pregnant Liberian women at greater risk for the sexual transmission of HIV. Gender norms contribute to power differentials, which can lead to men's use of IPV and create challenges for safe sex negotiation (Jewkes & Morrell, 2010) . Women also engage in transactional sex in order to obtain food for themselves and their families (Miller et al., 2011; Weiser et al., 2007) and primary partners use food to coerce women into unprotected sex. These relationships are salient for Liberian women because violent conflict within a country legitimizes pro-violent attitudes against women (Callands, Sipsma, Betancourt, & Hansen, 2013) and there is a high prevalence of food insecurity in Liberia (Kakwani & Son, 2016) . Given the research suggesting a strong relationship between IPV and food insecurity, women who experience both IPV and food insecurity may be more vulnerable to HIV acquisition. Thus, this study examined the independent and interactive effects of IPV and food insecurity on HIV-related risk factors (i.e., sexual partner concurrency, economically-motivated relationships) among young pregnant Liberian women.
Methods
One hundred and ninety-five pregnant women in Liberia were recruited from a community health clinic located in Monrovia. Between March 2016 and August 2016, pregnant women who received prenatal care from the community health clinic were referred by a clinic staff. A 10-minute screener was administered to determine eligibility. A research assistant administered the screening and subsequent assessment questions using a computer-assisted personal interview program. Women were eligible if: (a) received prenatal services from the community health clinic; (b) age 18-30 years old; (c) residing in Monrovia; (d) gestational age between 13 and 24 weeks; and (e) no pregnancy-related medical problems. If eligible, research assistant obtained consent before administering the 90-minute questionnaire. Of the 199 women referred by a clinic staff, 197 were eligible, 195 women were enrolled in the study, 2 refused to participate. Participants were remunerated $9 USD. Participation was voluntary, confidential, and healthcare services were not affected by participation. All study procedures were approved by the both U.S. (IRB00000063) and Liberian-based Institutional Review Board (FWA 00004853; Organization number IOR0004203).
IPV, experiences of physical and/or sexual abuse in any intimate relationship in her lifetime, was assessed using an item from the Conflict Tactics Scale 2-Short form (Straus, Hamby, Boney-McCoy, & Sugarman, 1996) and 10 items from the Sexual Experiences Survey (Koss & Oros, 1982) . An affirmative answer to any form of violence was coded as experiencing IPV. Food insecurity, limited or uncertain access to food in her lifetime, was assessed using an item from the validated and commonly used Harvard Trauma Questionnaire (Mollica et al., 1992) : "Do you get hungry and have no food to eat or water to drink?" "Yes" was coded as experiencing food insecurity.
Four HIV-related risk factors were assessed: 1) sexual partner concurrency; 2) gaining economic support by staying in an undesired relationship, 3) starting a new relationship for economic support, and 4) engaging in transactional sex. Sexual partner concurrency was assessed by asking "Is your partner sleeping outside (with other men or women)?" "Yes" was coded as sexual partner concurrency. Staying in a relationship, starting a new relationship, and engaging in transactional sex for economic support was assessed using the 9-item Transactional Sex scale (Dunkle, Wingood, Camp, & DiClemente, 2010) . "Yes" were coded as: 1) staying in a relationship for economic support, 2) starting a new relationship for economic support, and 3) engaging in transactional sex.
Descriptive statistics, and chi-square and t-tests were performed to describe the sample and assess bivariate associations. Separate logistic regression models were conducted to examine associations between predictors and outcomes. An interaction term between IPV and food insecurity was entered into the models to test moderation. Covariates significantly associated with any predictor at the p < 0.05 level were included in the adjusted models. All analyses were conducted using SAS 9.4 (SAS Institute, Cary, NC).
Results
The average age was 22.6 years (SD = 3.67 years), 71 women (36.6%) had at least a high school education, and 32.3% were working (Table 1) . The majority (89.7%) reported being in a relationship and 49.2% had living children. One in three (31.3%) women reported IPV and 47.7% women reported food insecurity in their lifetime. Food insecurity differed by education, and employment and relationship status (ps < 0.05). There were significant associations between IPV and food insecurity with HIV-related risk factors (Table 2 ; Table 3 ). Women who experience IPV had a greater odds of food insecurity (AOR = 2.55, 95% CI = 1.32, 4.94). Women who experience IPV (AOR = 6.33, 95% CI = 2.94, 13.62) and food insecurity (AOR = 2.85, 95% CI = 1.29, 6.30) had a greater odds of starting a new relationship for economic support and food insecurity. Women who experience IPV (AOR = 6.65, 95% CI = 3.06, 14.44) and food insecurity (AOR = 2.89, 95% CI = 1.30, 6.45) had a greater odds of engaging in transactional sex.
IPV and food insecurity were not significantly associated with sexual partner concurrency (ps > 0.05). Also, the effect of the IPV and food insecurity interaction term was nonsignificant for each HIV-related risk factor (ps > 0.05).
Discussion
The present study examined the effects of IPV and food insecurity with HIV-related risk factors among young pregnant Liberian women. These findings highlight the importance of IPV and food insecurity experiences as HIV risk factors among young pregnant Liberian women.
The role of economically motivated relationships among young pregnant Liberian women is important. Research on transactional sex in Liberia focuses on youth (Atwood et al., 2012) , and our findings demonstrate that this experience is prevalent among young adult women. Also, experiencing IPV and food insecurity were associated with transactional sex and starting a new relationship for economic support. Abusive partners can impact women's ability to secure economic resources (de Moraes, Marques, Reichenheim, de Freitas Ferreira, & Salles-Costa, 2016), which could increase the likelihood of engaging in transactional sex. Women in foodinsufficient homes may engage in transactional sex and start new relationships to provide food for themselves and their families (Miller et al., 2011) . Given the high Table 2 . Prevalence of estimates of maternal deaths (Loaiza & Liang, 2013) , young pregnant Liberian women might be engaging in economically-motivated relationships in order to maintain optimal maternal-child health.
Consistent with previous research (de Moraes et al., 2016) , our findings indicate that women who experience IPV had a greater odds of food insecurity. The health consequences of IPV such as depression and injuries, could disrupt women's attainment of economic resources for food. Conversely, food insecurity could exacerbate power differentials between women and men, such that women may feel that their sexual decisions are constrained by dependence on their male partners for food and other resources (Miller et al., 2011) .
There were no significant interaction effects on HIVrelated risk factors. These findings strengthen evidence that both IPV and food insecurity uniquely impact women's HIV-related risk. HIV risk reduction interventions for Liberian women should target components to address the impact of IPV and food insecurity on women's sexual decision-making.
Several study limitations should be noted. The crosssectional data limits causal inferences about IPV, food insecurity, and HIV-related risk factors. A bidirectional relationship between IPV, transactional sex, and food insecurity could exist (Dunkle et al., 2010) . These analyses relied on self-reported data, and subject to underreporting of IPV, food insecurity, and HIV-related risk factors. This is concern is minimal because if underreporting was present, our estimates would be biased towards the null. Further, our nonsignificant interaction might be an artifact our sample size (<200). Our sample comprised pregnant Liberian women, and thus, might not be generalizable to non-pregnant women. Multiple methods are used to measure food insecurity and our study used a proxy measure, a common tool for research in developing countries (Webb et al., 2006) . The severity of food insecurity was not examined but our food insecurity prevalence is consistent with Liberia's estimated 2016 population-level prevalence (49%, (Kakwani & Son, 2016) ).
Conclusion
Our findings have implications for interventions. HIV risk reduction interventions targeting young Liberian women need to address both IPV and food insecurity in the context of relationships with male partners. IPV may affect Liberian women's implementation of risk reduction behaviors (Callands et al., 2013) and this is true for Liberian women who experience food insecurity. Therefore, interventions should use an empowerment framework (Callands et al., 2013) . Further, studies in high-income countries show that women who experience IPV (Willie, Kershaw, Campbell, & Alexander, 2017; Willie, Stockman, Overstreet, & Kershaw, 2018) are accepting of pre-exposure prophylaxis (PrEP), a potential woman-controlled, biomedical HIV prevention option. Thus, additional research is needed to understand the acceptability of PrEP among Liberian women among pregnant women. Moreover, for Liberian women, gender equitable solutions that reduce IPV and food insecurity by eliminating violence against women, and providing equal access to economic resources are needed. Structural interventions designed to promote egalitarian gender may reduce IPV. Collectively, policy and programmatic initiatives should consider the role of IPV and food insecurity in women's HIV risk.
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